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TEE RELATION BETWELF PLUMB-LINE DEFLECTIOR,

GRADIZNTS, AND RADII OF CURVATURE OF A GEOTD

V. A. Kazinskly

Summry: A method is given for deducing the formulas for
studying the geoidal surface with the aid of gradiente of the
terrestrial gravitationsl fleld.

I

, We shell write two equationse serving to determine the cowporent plums -
line deflections or dsviations in the main planes: = and y, coinciding
respectively with the morldian and the primary vertial (normal):

- - L« .
g L 7 Tg

where Ty = ¢T and '1‘y = 4T are the first derivativee of the disturb‘ng
ax dy
potential T and g is the force of gravity at the surface of the geold.

With the aidé of these two equations, wo shall find the anslytical x:ela-
tion between: the component plumb-line deflectione‘f and 7 , the second
derivatives Ta = 42T - 3427 and Txy = g_’c’g and the radius cf curvature

dx dy dxdy,
K of the level surfece of a geold:

W ilx,y,2)=¢C
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Differentiating {1), respectively  with respect to I and y‘, we obtain

Q=i Ty T tgA ] ax.
e .

Ams — L Ty 2Ty g a] ay.
g

where A is the mzimuth of the element of length dl 1“/ dx™ 4 43 = ax Ay .-

o e cos A sin A
If the first equation of (2) {5 multipiied by sin A and the second equation by )
cos A, then after subiracting one sguaticn from the other we obtain:

GE 8in A - an cee A T 'I‘Jg),dl!v L . : (31 .

x(g i T, sin 2A+Tncos 24 Lo
‘hence, after integration, we obtain Eﬂtvﬁe eguation:.
N
(£ o —E . ," sin A — }7 o -w}-,; coa A= 1 -ng,cu,

&
vhich finds application in the etudy of geoldal eurfaces

II1

After the equations of (2) ars multiplied respectively by cos A and sin A,
we add them term br term. As a result of & not Inconsiderable number of trans-
formations, wa cbtain:

dEcos A+ an gin A =

1 foxCOEgA"'T ein® A+2T xy 810 A con AJ ay, (6)

hence, after Tntegrating in tho same interval as used yzev;ousJy, we obtain:

(E- --El cvsn-ﬂv)e-—-q.)sm!& )

=1 [ Tey ccs® A+T,y sin? A+2T,, sin A cos A Jal,

g

The etfuation Just obtained above may be employed te dstermine the radiuvs of
curvature of a level swrrfacs of a geoid. Thus, iv is sufficient to turn our
attention to the nature of the integrané in function {7) ~ It represents the
negative quantity of the product of surface curvatme (-1' multiplied bv the

R

acceleration of the force of gravity {g), thav 1a to say 1t squals (2]:

2 2
e B— Tyy co8”’ A P:‘,v sin A 2’1‘” sin A coe A,
B ¥ &

K
Consequently, instead of (6}, we have:

4F cos A+g4'sjn A= ],

s al at R
which gives, in the planes of the meridian and of the primary vertical
(normal), the equalities:

‘15-_-__.{-._. . iNe A
4 Ry al "‘(P
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Ve note, for clarity, that Ry 7 . and By 3¢ N LQ_] The expression (7)
datermines the deviation of the curyature of the geoid from the curvature .of .
‘the surface of refersnce {(doviation). Therefore, in order to obtain the ‘complete
cumture‘of. a geold, 1t is obviously necessary to calculate also the curvature
of; the surface, relative to which the ge}oidal surface is studled.

v

- Wo_réturn again no the equations in (2) and wo set ASOC 4 (A -O),

where &'ty the. azimuth of the vector of pluitb-line deflecticn £ » -\/';":r.—y]_r. .
" Hence, for the case A -A ¥ 0, we obtain:

iE= [ ~+ Txyte & Jax, ' '
= (11)
e 1 Dt |
: ﬁon;a,_keoping in miml rhatt _
4% "Tidf£ s 008 X, and: dxr = dlecoe©¢

Sanede < osin dy - dlopine
we obtain: 1

Trx+ Teybgot= Ty +T ety oo

Consequently,

tg™— ctgXw Tp, A& —cig .
) Ty 41
Setting:

tgoR- ctg K __

we obtain:
tg 200 = __2T Xy . (15)
Te :
Equation {15; determines ¢t in the direction of the plumb-line deflectica. €
1t T, e Txy are ¥nown.
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